Light and electron microscopic immunohistochemical detection of bromodeoxyuridine-labeled cells in the brain: different fixation and processing protocols.
Bromodeoxyuridine (BrdU) immunohistochemistry is the method of choice for labeling newly generated cells in the brain. Most BrdU studies utilize paraformaldehyde-fixed brain tissue because of its compatibility with both BrdU and other immunohistochemical methods. However, stronger fixation is required for electron microscopic studies, and unfixed tissue is needed for biochemical and molecular studies. Because there are no systematic studies comparing the effects of different fixatives on BrdU immunohistochemistry in brain tissue, we compared BrdU immunohistochemical methods in brain tissue fixed with 4% paraformaldehyde, a mixed glutaraldehyde-paraformaldehyde fixative for electron microscopy, and unfixed tissue from brains perfused only with buffer and flash frozen. After optimizing immunostaining protocols, qualitative assessments of light microscopic diaminobenzidine labeling and of double-label immunofluorescence with confocal microscopy demonstrated excellent BrdU labeling in each of the three groups. Quantitative stereological assessment of the number of BrdU-labeled cells in rat dentate gyrus showed no significant difference in the number of labeled cells detected with each perfusion protocol. Additionally, we developed a protocol to visualize BrdU-labeled cells in the electron microscope with adequate preservation of fine structure in both rat and monkey brain.